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[0030] [0030] 

ioT. ^7tte5(7)^ff^^(D Therefore, dimension Lt2 after a deformation of a ligHt-guide 

Lt2,h2 SXT(^^{S)li^7f^'t^0 piate5andh2 become 38 shown in the following 
{C/^-5o Formula (6). 

[0031] [0031] 

[1^4] [EQUATION 4] 

Li». h«= L 1 1. M + A L = L II. hi {l+a (tj-ti) 

+ (iSt-/8.) / ( 1 +/S0 } 
dCT. a (ta- t.) + (i8»-;3.) / (1 + /3,) *F i. sif^ t 

L.2. h2=L... h. ( 1 +Fi. t) ® 



[0032] [0032] 

i^iZ, AStD^ff^ficDTt"^! Next, dimension \q after a deformation of frame 3 and h2 Will 

t2,h2 {±v -hfS^(6)^#^tc:i~ti become as shown in the following formula (7)s, 

. }^T(D^{7)[c^'tX^ Kts: if it refers to said Formula (6). 

[0033] [0033] 

[its] [EQUATION 5] 
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1 ti. h2= 1 II. hi n + a ( t I- t i) 

+ (bj-b.) / (1 +b,) } 

b2 : mmh tizis^f ^f^Tj^mmm 

1 .1. hi : t iX'MBth ,tC*i{j-^7b-i^S$ 
^1 h2 : f^S. t s-Cffifih ^ICiiit-S^ 
::c:Ts a (tj-tO + Cb^-bO/Cl + bO-S-fi. 2(!:-r'5<!: 

> 

I f ». h»= 1 .1. m ( 1 + f I. a) <2> 



[0034] 

lS5i:7U-A3<D|3#{±, mete 
\^^i-mm-i. SXT(D^{8), (9) 



[0034] 

Next, the light-guide plate 5 before a 
deformation (1st environmental condition: 
temperature ti, humidity hi%), the concern of 
frame 3, and the light-guide plate 5 after a 
deformation (2nd environmental condition: 
temperature t2, humidity h2%) and the concern 
of frame 3 become as shown in FIG. 6. 
And the concem shown in this FIG. 6 becomes 
as shown in the following formula (8)s and (9). 



[0035] 

me] 



[0035] 

[EQUATION 6] 



L II. hi+ 2 C= 1 II. hi ® 

Li2, h2=ltt. h!' ® 
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10036] 



[0036] 

As a result, the amount C of gap which should 
be formed between a light-guide plate 5 and 
frame 3 becomes as shown in the following 
expressions (S1). 



[00371 



[0037] 



[EQUATION 7] 



C = L .1. h, { (F.. . - f 1. ») / ( 1 + f I. ) /2 

(SI) 



In addition, when a light-guide plate 5 is a thing 
made from PMMA, as shown in FIG 7, the 
temperature dependency of a coefficient of 
linear expansion is large. 
Thus, when change of the coefficient of linear 
expansion by temperature cannot be 
disregarded, thermal expansion (DELTA) U is 
obtained by the following expressions (S2). 



[0038] 



[0038] 



[EQUATION 8] 
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ALi=L,i. M X (ai+a i) (t2-ti)/2 

<S2) 



[0039] 

^if|f|521a, 21hXm^m(OA 
lt®6iIiJ(DStl5±S (ttlWffilO) 



[0039] 

(Lamp reflector) 

As shown in FIG. 3, the lamp reflector 8 was 
formed by bending metallic plates, such as a 
stainless steel plate and an aluminum plate, to a 
cross-section substantially U-shape. 
It accommodates a fluorescent lamp 7 in the 
inside, it forms at the length which can cover 
almost full length of a fluorescent lamp 7. 
Moreover, this lamp reflector 8 clamps 
elastically the end-part upper surface (emission 
surface 10) of the plane-of-incidence 6 side of a 
light-guide plate 5, and the lower surface of the 
reflective sheet 4 in the clamping parts 21a and 
21b of an opening end. 
And clamping part 21a of this lamp reflector 8 
considers the manufacture error of a light-guide 
plate 5, and the gap C between frames 3 and a 
light-guide plate 5 etc., it can prevent that gap is 
generated between a light-guide plate 5 and 
clamping part 21a of the lamp reflector 8, and 
forms at the length which can prevent that a 
light-guide plate 5 drops off. 



[0040] 

m^Lit. 14. uy=f'(Dmm 



[0040] 

For example, as shown in FIG 3 in the 
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0. ImmiZMLX J^mU21a(D 

mitm5(Dmmi09-hxmm 



surface-light-source apparatus 1 which 
illuminates a 14.1 inches liquid crystal display 
panel, length W of clamping part 21a is formed 
for the gap C between a light-guide plate 5 and 
frame 3 at 0.5 mm with respect to 0.1 mm. 
On the other hand, in the case of the prior art 
example shown In FIG. 16, the length of 
clamping part 21a was 0.8 mm with respect to 
the gap between a light-guide plate 5 and frame 
3 being 0.4 mm. 

Thus, since length W of clamping part 21a of 
the lamp reflector 8 can be formed shorter than 
a prior art example in the case of this 
Embodiment, it can enlarge effective 
luminescence area of the emission surface 10 
of a light-guide plate 5, and can narrow a part 
for frame part (the emission surface 1 0 of a 
light-guide plate 5 part which is not utilized for 
illumination in inside). 

In addition, silver plating is given to an opposing 
inner face at the fluorescent lamp 7 of the lamp 
reflector 8, the device which raises the 
reflectance of light is carried out. 



[0041] 

<D-:/v:^j>.^^^mmmL-xm^s^^ 
ifm^tixfimwi'y-mxm 



[0041] 

(Alight-control member, reflective sheet) 
Light-control member 11 , the prism sheet with 
which many cross-sectional triangular prisms 
were continuously formed at the sheet material 
excellent in transparency, such as PET, or 
It is made up of a diffusion sheet formed by 
many fine convexoconcave which scatters light 
over the sheet material excellent in 
transparency, such as PET, being formed. 
It forms at the emission surface 10 of a 
light-guide plate 5, and the substantially 
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equivalent size. 

Moreover, the reflective sheet 4 is formed by the 
white PET sheet material with a high 
reflectance, it forms at the size of surface 20 
which positions at a reverse side with respect to 
the emission surface 10 of a light-guide plate 5, 
and the substantially equivalent size. 



[0042] 

izM-r^mm(omim)^x4^ 

^\^^tcib. #)feS5(DiRiJ®18a~ 
18d^7U~i^30«17a~17 

mct^hmti^^m^i&mx^^ . 



[0042] 

(An effect and effect of this Embodiment) 
The light-guide plate 5 of a water absorption 
ratio is very small, and the surface-light-source 
apparatus 1 of this Embodiment constituted as 
mentioned above is formed with the material 
which it approximates in the coefficient of linear 
expansion of frame 3, since the temperature of 
a light-guide plate 5 and frame 3 and the 
difference of the deformation with respect to 
humidity change are very small, compared with 
a prior art example, it can make very small gap 
C between side-face 18a-18d of a light-guide 
plate 5, and side-wall 17a-17d of frame 3 (see 
FIG.1 and FIG.3). 

Therefore, the surface-light-source apparatus 1 
of this Embodiment can decrease the quantities 
of light which leaks from the gap C between a 
light-guide plate 5 and frame 3, and can raise 
the utilization effectiveness of light. 



[0043] 

U-J»3t<Dm(Dm^C^^b:^<'r 
?)Zti)^X^. 7U-A3(7)^ihffl 



[0043] 

Moreover, the surface-light-source apparatus 1 
of this Embodiment can make small gap C 
between a light-guide plate 5 and frame 3 as 
mentioned above, since overlap dimension 
mi,mi' of protrusion 16 for securing of frame 3 
and the notch step 15 of a light-guide plate 5 
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1 ' ^'^^m<D^-^<-yyy^m 

m2, mi X^i^:k^<'r^^tt^X' 
^^fzl^ im2RX)^m 1 5#BS : mi 

>m2) . ^m-mmmmLx 

«/^o-Cl/^-5o i^. mx.it. 14. 
4mm-efc'5(D(C>FfL. 

:fj^-rtifcm^(Dm±m mm i 

mi*;6n. 3mm-Cfc'5(^i-?efb. 



can be made larger than overlap dimension 
m2,m2' of a prior art example 
See (FIG.2 and FIG.15.: Even if an impact acts 
from mi>m2) and an exterior and the notch step 
15 collides with protrusion 16 for securing, the 
damage on a crack, a notch, etc. has stopped 
arising in the notch step 15. 
In addition, in the surface-light-source 
apparatus 1 used, for example in order to 
illuminate a 14.1 inches liquid crystal display 
panel, m2 of a prior art example is set to 1 .1 mm 
with respect to mi of this Embodiment being 1.4 
mm. 

Moreover, as for the overlap dimension of 
protrusion 16 for securing when a light-guide 
plate 5 offsets to width-direction one side in 
frame 3, and step 15 for a notch, m2' of a prior 
art example is set to 0.7 mm with respect to mi' 
of this Embodiment being 1.3 mm. 



[0044] 



[0044] 

Moreover, since the surface-light-source 
apparatus 1 of this Embodiment can make small 
gap C between a light-guide plate 5 and frame 3 
as mentioned above (see FIG. 3), even if it 
makes length W of clamping part 21a of the 
lamp reflector 8 smaller than a prior art 
example, an engagement of clamping part 21a 
of a light-guide plate 5 and the lamp reflector 8 
removes from it, a light-guide plate 5 drops off 
of the inside of frame 3, it can prevent that light 
leaks from between a light-guide plate 5 and 
clamping part 21a of the lamp reflector 8. 
Therefore, the surface-light-source apparatus 1 
of this Embodiment can attain narrow 
frame-ization, and can enlarge the effective 
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luminescence area of the emission surface 10 
of a light-guide plate 5. 



[0045] 

/J^M^b^lll5r,^;5ST'#So 
[0046] 

[0047] 

y^m^m'^mmmAxmiti^ 



[0045] 

Moreover, the surface-light-source apparatus 1 
of this Embodiment can make small gap C 
between a light-guide plate 5 and frame 3 as 
mentioned above, therefore, since the outside 
dimension of frame 3 can be made small for 
that amount (part which made gap C small), it 
can attain weight reduction and reduction in size 
of the surface-light-source apparatus 1. 

[0046] 

In addition, since the light-guide plate 5 is 
formed with cycloolefin type thermoplastic-resin 
material, the surface-light-source apparatus 1 of 
this Embodiment can attain a weight reduction 
compared with the surface-light-source 
apparatus 1 of the past which uses the 
light-guide plate 5 of PMMA. 

[0047] 

In addition, as for the surface-light-source 
apparatus 1 of above-mentioned Embodiment, 
a light-guide plate 5 is formed with cycloolefin 
type thermoplastic-resin material, frame 3 
showed the mode formed with PC. 
However, it is not restricted to this but it is 
sufficient to make it form a light-guide plate 5 
and frame 3 with PC. 

Since the deformation which originates in the 
temperature change of a light-guide plate 5 and 
fi'ame 3 and humidity change in this way, 
becomes the same, it can make the amount C 
of gap between a light-guide plate 5 and frame 
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[0048] 

[0049] 

ft^Lx^ibbti^mm-^mm9 



[0050] 

m^(o^i^m\^X^xyu-j^3 
rt(ciR^$n5;6S (1111^01113 

<Dm^^^Wi5(Dmm8a, 18a 
fIJffilSa, 18at^hmit^5[^% 

(c:[p]/5^pt>tJ<SiJti (yji^^yhi^y 



3 smaller than above-mentioned Embodiment. 
Namely, the gap C between a light-guide plate 5 
and frame 3 should just be a very small 
dimension which is the degree which can 
accommodate a light-guide plate 5 in the 
light-guide-plate accommodation part 14 of 
frame 3. 

[0048] 

[2nd Embodiment] 

FIG. 9 shows the surface-light-source apparatus 
based on 2nd Embodiment of this invention. 

[0049] 

The surface-light-source apparatus shown in 
this FIG. 9 shows the application example of the 
surface-light-source apparatus 1 of said 1st 
Embodiment which uses the light-guide plate 5 
of cycloolefin type thennoplastic-resin material. 
It formed only predetemnined-amount (epsillon) 
greatly rather than the basic size (dimension 
shown with the alternate long and two short 
dashes line in FIG. 9) in which the dimension of 
a light-guide plate 5 is provided corresponding 
to a liquid crystal display panel. 

[0050] 

Although the light-guide plate 5 formed with 
cycloolefin type thermoplastic-resin material is 
accommodated in firame 3 by an operator's 
manual work (see FIG.1 and FIG3), if the oil of 
an operator's hand attaches to the side face 18a 
and 18a of a light-guide plate 5 at the time of 
this operation, the crazing (solvent crack) which 
goes to light-guide-plate 5 inside will produce it 
from the side face 18a and 18a to which that oil 
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attached. 

And if a solvent crack occurs in a light-guide 
plate 5 in this way, the part of a solvent crack 
will shine more brightly than other parts, and will 
produce unevenness in the brightness of the 
light emitted from the emission surface 10 of a 
light-guide plate 5, the display quality of a liquid 
crystal display panel deteriorates. 
Therefore, it does not produce the fault which 
originates in the basic size of the emission 
surface 10 of a light-guide plate 5 at a solvent 
crack by enlarging by the solvent crack length 
(predetermined amount) calculated statistically. 



[0051] 

^■-h23d^^)ltttj^tlfc^®ll 

1^ {x^m^\z.n\.xm^m<Dm 
22H, tiim^mi¥m(Dm'^ 



[0051] 

FIG. 10 shows the injection-moulding method of 
a light-guide plate 5. 

As shown in this FIG 10, board thickness of the 
plane-of-incidence 6 side of a light-guide plate 5 
is thick, therefore, it projects out to the 
width-direction mid position of this 
plane-of-incidence 6 side, and forms part 22, it 
arranges gate 23 at this overhang part 22, the 
molten resin ejected from gate 23 flows through 
the inside of a cavity smoothly equally [ right 
and left ] toward the direction (with respect to a 
plane of incidence 6 side-face 18b direction of a 
reverse side) which it becomes further apart 
from a plane of incidence 6. 
As a result, since a light-guide plate 5 is 
homogeneous and there are few distortions, it 
can also make a solvent crack small and it can 
make less amount (epsillon) of increases of the 
dimension of a light-guide plate 5. 
In addition, the overhang part 22 is cut off by an 
alternate-long-and-two-short-dashes-line 
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(alpha) position in the drawing(s) after the 
completion of injection-moulding operation, for 
example, suitable means, such as cutting, 
remove the base of the overhang part 22 which 
remains in a plane of incidence 6 after that, it 
carries out cutting [ which it is a light-guide plate 
5 ] off every [ partial ] by an 
alternate-long-and-two-short-dashes-llne (beta) 
position in the drawing(s), and is removed from 
a light-guide plate 5. 



[0052] 

2>o 



[0052] 

Thus, even if a solvent crack generates the 
surface-light-source apparatus of this 
constituted Embodiment in the light-guide plate 
5 formed with cycloolefin type 
thermoplastic-resin material, it does not 
produce unevenness in the emitted light used 
effectively, and a high quality area light 
becomes possible. 



[0053] 

Lti^tinmitm(D wit a i o 



[0053] 

Moreover, since gap C between a light-guide 
plate 5 and frame 3 can be made smaller than a 
prior art example (see FIGS. 1-3), only the part 
which made the gap C small can increase the 
area of the emission surface 10 of a light-guide 
plate 5, and can let the effective luminescence 
area of a light-guide plate 5 increase like 1st 
Embodiment, even when a solvent crack does 
not generate the surface-light-source apparatus 
of this Embodiment in a light-guide plate 5. 
In addition, since the amount of gap between a 
light-guide plate 5 and frame 3 can be made still 
smaller if the light-guide plate 5 made from PC 
is used in this case (see FIGS. 1-3), it can make 
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the effective luminescence area of a light-guide 
plate 5 increase much more effectively more. 



[0054] 

^tirvN^o X. yu—J^3n. PC 



[0054] 

[3rd Embodiment] 

FIG. 11 shows the surface-light-source 
apparatus 1 based on 3rd Embodiment of this 
invention. 

The light-guide plate 5 of leg-stand form 
shapes, such as abbreviation, is used for the 
surface-light-source apparatus 1 shown in this 
FIG. 11 , it accommodates this light-guide plate 5 
in frame 3. 

In addition, the light-guide plate 5 is formed with 
the cycloolefin type thermoplastic resin or PC. 
Moreover, frame 3 is formed with PC. 



[00551 

(DXh6. :L(DXo^j:]fm(D 
2^^«5^i|X^1-6-7U- i.3 

a. 18a(Cfp^9J:9Wl'Jlil7b, 17 
a. Uamm^tlXl^^o 

X. nti^f^i(D^m<Dl^mi^yj^i- 

#.BP,).7l^-A3(7){RlJ^17a, 17 
b(C3gM5ro{ia®18a, IBb^ 



[0055] 

The light-guide plate 5 was formed so that the 
direction of the arm of the opposing-surface 
(front-end surface) 18b side might get long to 
the plane of incidence 6 whose board thickness 
is thinner than the arm of the plane-of-incidence 
6 thick side. 

Side walls 17b, 17a, and 17a are formed so that 
frame 3 which, on the other hand, 
accommodates the light-guide plate 5 of such a 
shape may meet 2 side face 18a and 18a of the 
light-guide plate 5 connected with front-end 
surface 18b of a light-guide plate 5, and this. 
And it prevents the offset movement within 
frame 3 of a light-guide plate 5 by making gap C 
between a light-guide plate 5 and frame 3 as 
small as possible (seeing FIG. 1), and letting the 
side face 18a and 18b of a light-guide plate 5 
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contact to the side walls 17a and 17b of frame 3 
as shown in said 1st Embodiment. 



[0056] 
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[0056] 

In addition, as shown in FIG. 12, tilt-angle 
(theta) of side face 18a and 18a which connects 
the plane of incidence 6 of a light-guide plate 5 
and front-end surface 18b is small, and when 
movement of a light-guide plate 5 cannot be 
prevented only by the side walls 17a and 17a of 
frame 3, it arranges the elastic energization 
means 24 at one side-wall 17a of frame 3, If a 
light-guide plate 5 is pressed to the other 
side-wall 17a side of frame 3 with this elastic 
energization means 24, component-force R1 
and R2 which press a light-guide plate 5 on 
another two side walls 17a and 17b arise, and it 
can prevent offset movement of a light-guide 
plate 5 to an authenticity further. 
Here, protrusion 24a (see FIG.12(c)) which it 
forms as an elastic energization means 24 so 
that a part of frame 3 may be changed flexibly, 
rubber member 24b (see FIG 12(b)) attached to 
frame 3, plate-shaped spring member 24c (see 
FIG. 12(d)) attached to frame 3 correspond. 



[0057] 
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[0057] 

According to the surface-light-source apparatus 
1 of such composition, the composition of letting 
protrusion 16 for securing of frame 3 as shown 
in FIG 1 engaging the notch step 15 of a 
light-guide plate 5 becomes unnecessary. 
Moreover, according to the surface-light-source 
apparatus 1 of this Embodiment, as shown in 
FIG 13, it positions at both-side-surfaces 18a of 
a light-guide plate 5, and 18a side, and forms 
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protrusions 25 and 25, respectively, this 
composition that it positions and lets the 
concave part (not shown) of a frame engage 
protrusions 25 and 25 becomes unnecessary. 
Particularly the surface-light-source apparatus 1 
of this Embodiment is effective when many 
cross-section roughly triangular prisms are 
continuously formed at surface 20 of a reverse 
side with respect to the emission surface 10 or 
said emission surface 10 of a light-guide plate 5 
(see FIG 3). 

That is, if the surface-light-source apparatus 1 
which forms many cross-section roughly 
triangular prisms at surface 20 of a reverse side 
continuously with respect to the emission 
surface 10 or said emission surface 10 of a 
light-guide plate 5 is positioned at side-face 18a 
of a light-guide plate 5 and protrusion 25 is 
formed as shown in FIG. 13, it will cause the 
fault that the linear high-intensity region (a part 
for the so-called abnormality light emission part) 
26 which positions and goes to the center of a 
light-guide plate 5 from the root part of 
protrusion 25 is generated. 
Therefore, it was fixing the light-guide plate 5 to 
frame 3 with double-stick tape. 
However, the double-stick tape for fixation also 
becomes unnecessary so that the high-intensity 
region may not be produced, since [ being 
above ] the surface-light-source apparatus 1 of 
this Embodiment can be prevented [ the offset 
movement within frame 3 of a light-guide plate 
5 ] without positioning and forming protrusion 
25, a high definition area light becomes 
possible. 
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[0058] 

In addition, as for each said Embodiment, a 
light-guide plate 5 is formed with cycloolefin 
type thermoplastic-resin material or PC, it 
showed and demonstrated the case where 
frame 3 was formed with PC. 
However, it is not restricted to this but it is 
sufficient to make It form a light-guide plate 5 
and frame 3 with the material of another same. 
Moreover, the material with respect to a 
temperature change and humidity change the 
difference of a deformation is smaller than a 
prior art example can be used for a light-guide 
plate 5 and frame 3 in combination as 
appropriate. 

It has material as what combines suitably what 
satisfies a concern which constitutes a very 
small dimension which is the degree which is 
smaller than projection-length w of protrusion 
16 for securing by which the amount C of gap 
expressed with said Formula (S1) is formed at 
length [ of clamping part 21a of the lamp 
reflector 8 ] W, or frame 3 in specifying, and can 
accommodate a light-guide plate 5 in the 
light-guide-plate accommodation part 14 of 
frame 3. 



[0059] 



[0059] 

Moreover, in 1st Embodiment, it showed the 
substantially rectangle-shaped notch step 15 
which it engages to the substantially 
rectangle-shaped protrusion 16 for securing and 
this substantially rectangle-shaped. 
However, it is not restricted to this but just 
performs positioning of the direction orthogonal 
to the plane of incidence 10 of a light-guide 
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plate 5. 

Moreover, the mode shown in FIG. 13 If the 
formation position of protrusion 16 for securing 
and the notch step 15 Is not restricted to the 
mode shown by 1st Embodiment, either and 
does not have a problem In particular, and 
another position are also possible. 



[00601 



[0060] 

Moreover, as for 3rd Embodiment, the shape of 
the emission surface 10 showed the light-guide 
plate 5 of an Isosceles trapezoid shape. 
However, it is not restricted to this but can apply 
also with respect to the light-guide plate of the 
trapezoid shape which Is not an Isosceles 
trapezoid. 



[0061] 



[0061] 

Moreover, the numerical value shown In 1st 
Embodiment is for making easy an 
understanding of the content of Invention based 
on 1st Embodiment. 

It Is not for limiting the content of Invention In 
any way. 



[0062] 



[0062] 
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[ADVANTAGE OF THE INVENTION] 

As mentioned above, this Invention, by forming 
a light-guide plate and a frame with the material 
whose deformation with respect to temperature 
and humidity is the same or approximately the 
same, since the amount of gap between the 
side face except the plane of Incidence of a 
light-guide plate and the side wall of a frame 
can be made very small. It can reduce the 
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(O^^Mhirztt^X^^ . quantity of the light which leaks from the gap 

'f(Dit(0'^^M^^M^^tt^'X: between a light-guide plate and a frame, and 

can aim at an effective usage of the light of a 

fluorescent lamp. 



[0063] 

it(D^mm^m^z.}ii)^xt 



[0063] 

Moreover, this invention forms a light-guide 
plate with cycloolefin type thermoplastic-resin 
material, since the amount of gap between the 
side face except the plane of Incidence of a 
light-guide plate and the side wall of a frame 
can be made very small by forming a frame with 
the material of the same or approximately the 
same deformation by change in temperature or 
humidity as the light-guide plate, it can reduce 
the quantity of the light which leaks from the 
gap between a light-guide plate and a frame, 
and can aim at an effective usage of the light of 
a fluorescent lamp. 
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[0064] 

Moreover, since this invention can make very 
small the amount of gap between a light-guide 
plate and a frame as mentioned above, it can 
fully ensure the contact area of the side wall of a 
frame, and the side face of a light-guide plate 
which limits offset movement of a light-guide 
plate, and can prevent breakage of the 
light-guide plate resulting from the collision with 
the side face of a light-guide plate, and the side 
wall of a frame. 



[0065] [0065] 

X. ±f50ct9{^#3t A light-guide plate seems moreover, not to 

^}iy\y--J^Wi(J:>WMm.^^^X detach it from a lamp reflector while it can 

/J^^<i~S^td^'C#S/ci6, 7^ prevent that can fully secure the contact area of 
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y^])y\^'^^—t^%^t(D^M a lamp reflector and a light-guide plate, and light 

®^^-h53"t^5t{^'C§^> ^^^t leaks from between a light-guide plate and lamp 

'7>'Zf'jy\^^^—t<Df^f)^hit^^ reflectors, since this invention can make very 

iiti5<7)^l5±T'^5i:^(>i. 2^ small a light-guide plate and the inter-frame 

^^^'■yi^zf])yi^^^—'/)'^^MfSi amount of gap as mentioned above. 



[BRIEF DESCRIPTION OF THE DRAWINGS] 
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[FIG 1] 

It is the top view omitting and showing the lamp 
reflector of the surface-light-source apparatus 
based on 1st Embodiment of this invention. 
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[Fia 2] 

It is the figure enlarging and showing some 
surface-light-source apparatus of FIG 1 . 
FIG2(a) is the partially expanded view showing 
the state where the gap between a light-guide 
plate and a frame is formed equally. 
FIG.2(b) is the partially expanded view showing 
the state where the light-guide plate offset to the 
width direction of a frame. 
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[FIG 3] 

It is sectional drawing cut and shown along the 
A-A of the surface-iight-source apparatus of 
FIG 1. 
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[FIG 4] 

It is sectional drawing showing the image 
display apparatus equipped with the 
surface-light-source apparatus of FIG 3. 
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[FIG 5] 
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It is sectional drawing showing the prior art 
example which attained narrow frame-ization. 
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[FIG 6] 

It is the figure showing change of the gap 
between a light-guide plate and a frame. 
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[FiaT] 

It Is a graph showing the coefficient of linear 
expansion of the light-guide plate made from 
PMMA. 
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[FIG 8] 

It is the perspective diagram of a light-guide 
plate. 
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[FIG 91 

It is the top view of the light-guide plate based 
on 2nd Embodiment of this invention. 
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[FIG 10] 

It is the figure showing the injection-moulding 
method of a light-guide plate. 

[FIG 111 

It is the top view of the surface-light-source 
apparatus based on 3rd Embodiment of this 
invention. 
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[FIG 12] 

It is the figure showing the application example 

of the surface-light-source apparatus based on 

3rd Embodiment of this invention. 

FIG 12(a) is the top view of this 

surface-light-source apparatus. 

FIG 12(b) is the principal part expanded view of 
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FIG. 12(a). 

Moreover, FIG 12(c) is 1st modification of 
FIG. 12(b). 

Fiai2(d) shows 2nd modification of FIG12(b). 



[1^13] 
[11114] 

So 

Lx^irmxh=b. 12115(a) 



[FIG 13] 

It is the figure showing the fault generating state 
of the light-guide plate of the past. 

[FIG 14] 

It is the top view omitting and showing the lamp 
reflector of the surface-light-source apparatus of 
the past. 

[FIG 15] 

It is the figure enlarging and showing some 
surface-light-source apparatus of FIG 14. 
FIG 15(a) is the partially expanded view 
showing the state where the gap between a 
light-guide plate and a frame is formed equally. 
FIG 15(b) is the partially expanded view 
showing the state where the light-guide plate 
of^et to the width direction of a frame. 
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[FIG 16] 

It is sectional drawing cut and shown along the 
B-B line of the surface-light-source apparatus of 
FIG 1. 
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[DESCRIPTION OF SYMBOLS] 

•MiHi^ 1 a surface-light-source apparatus 

2 an image display apparatus 

3 a fi'ame 

5 a light-guide plate 

6 a plane of incidence (side face) 

7 Fluorescent lamp (light source) 
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mTFm. 17a~17d" 
U 18a~18d mWa 



8 a lamp reflector 

10 the emission surface 

12 a liquid crystal display panel (image 

display part) 

17a-17d Side wall 

18a-18d Side face 
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[FIG 8] 
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[FIG 16] 
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[FIGl 15] 
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